Introduction {#sec1}
============

Mature T-cell leukemias (MTCLs) are clonal proliferations of posttyhmic T cells that often exhibit systemic involvement including a variety of cutaneous manifestations.[@bib1] Because of the morphologic and phenotypic overlap, diagnosis of MTCLs requires comprehensive assessment of clinical presentation, immunophenotypic profiles, and serologic, cytogenetic, and molecular studies.[@bib2]

T-cell prolymphocytic leukemia (T-PLL) accounts for only 2% of small lymphocytic leukemias in adults and classically manifests with striking leukocytosis, lymphadenopathy, and marked hepatosplenomegaly.[@bib1], [@bib3] Unlike Sézary syndrome (SS), in which cutaneous presentation is a rule, only one-third of patients with T-PLL have cutaneous manifestations.[@bib4], [@bib5], [@bib6], [@bib7] Cutaneous manifestations of T-PLL are heterogenous.[@bib5], [@bib7], [@bib8] We describe a patient who presented with erythematous patches and plaques, gyrate erythema, and bulky lymphadenopathy with an immunophenotype masquerading as SS. A diagnosis of T-PLL was confirmed using flow cytometry and cytogenetic analysis of the bone marrow aspirate demonstrating chromosome 14q32 rearrangement.

Case presentation {#sec2}
=================

A 76-year-old man was referred to our institution with an 8-month history of a generalized erythematous rash and outside diagnosis of SS. The eruption was progressive in nature, becoming pruritic 1 month after it started. It was worse with exercise, with no alleviating factors. A prednisone taper was attempted with no improvement. He denied night sweats, fevers, chills or weight loss, and had no significant medical history.

On examination, the patient was afebrile and had gyrate erythematous plaques of the bilateral upper extremities showing a wood-grain pattern ([Supplemental Fig 1](#figS1){ref-type="fig"}). Erythematous patches and plaques covered the abdomen and bilateral lower extremities ([Fig 1](#fig1){ref-type="fig"}) affecting 65% of his body surface area. Lymphatics examination found diffuse and substantial peripheral lymphadenopathy of the left preauricular (3 cm), parotid (3 cm), submandibular (3 cm), right occipital (1.5 cm), bilateral supraclavicular fossa (2 cm), bilateral axilla (4-5 cm), and left groin (2 cm). No overt hepatosplenomegaly was noted.Fig 1Erythematous patches and plaques covered the bilateral lower extremities.

His white blood cell count was 51.69 × 10^9^/L with 31.53 × 10^9^/L atypical lymphocytes. The hemoglobin concentration and platelet count were 12.2 g/dL and 273 × 10^9^/L, respectively. Serum lactate dehydrogenase was 614 U/L (normal range, 225-250 IU/L). Serum human T-cell lymphotropic virus panel was negative. Biopsies of a plaque and an erythema gyratum--like lesion showed an atypical small to intermediate sized lymphoid infiltrate in the dermis, mostly in perivascular distribution, and vaguely nodular proliferation to diffuse pattern, without epidermotropism ([Fig 2](#fig2){ref-type="fig"}). Immunohistochemical studies found a predominance of CD3^+^ CD4^+^ T cells with CD7 expression and aberrant coexpression of B-cell marker, CD20. The CD4/CD8 ratio was significantly increased ([Fig 3](#fig3){ref-type="fig"}). CD30 highlighted rare cells. CD20 also highlighted scattered small B cells in the background. Axillary lymph node biopsy found atypical small to intermediate sized lymphoid cells immunoreactive for CD2, CD3, CD5, CD4, and CD20 and intact but heterogenous expression of CD7. Monoclonal T-cell receptor (TCR) γ and β gene rearrangements were identified per polymerase chain reaction study. Peripheral blood smear identified large atypical T cells with round, oval, or irregular nuclei with or without a single prominent nucleous and intensely basophilic nongranular cytoplasm. Sézary cells were not identified. Flow cytometry found a CD2^+^ CD3^+^ CD4^+^ CD5^+^ CD7^+^ CD52^+^ HLA-DR^+^ TCRαβ^+^ immunophenotype with PD-1 and CCR4 expression and dim CD25 positivity. CD26 was negative. Terminal deoxynucleotidyl transferase and CD1a were not tested.Fig 2Biopsies found an atypical small to intermediate sized lymphoid infiltrate in the dermis, mostly in perivascular distribution, and vaguely nodular proliferation to diffuse pattern, without epidermotropism.Fig 3Immunohistochemistry shows CD3^+^, CD4^+^ greater than CD8^+^ and CD7^+^.

Positron emission tomography/computed axial tomography (PET/CT) scan showed extensive hypermetabolic lymphadenopathy above and below the diaphragm with bulky disease in axillary and inguinal regions, multiple hypermetabolic subcutaneous nodules, and mild nonhypermetabolic splenomegaly of 14.1 × 7.2 cm. The staging bone marrow biopsy was normocellular with trilineage hematopoiesis and 15% involvement by neoplastic T cells coexpressing CD3^+^ CD4^+^ CD8^-^ CD52^+^ markers. TCR gene rearrangement was positive for clonal rearrangement of both γ and β genes.

Cytogenetic studies of the bone marrow aspirate found complex abnormalities in multiple chromosomes: 85, XXY, -1,t(1;11)(q21;p15),add(2)(p11.1),-9,-10, der(10)t(2;10)(p11.2;q11.2),-11,del(13)(q12q22)x2,inv(14)(q11q32.1),-22\[3\]/46,XY\[18\]. Inversion of 14q32, in conjunction with clinical and laboratory features, such as bulky lymphadenopathy and mild organomegaly, and marked leukocytosis with lack of eosinophilia but with atypical CD7^+^ mature T-cell lymphocytosis, favored the diagnosis of T-PLL. Initial treatment included topical triamcinolone for pruritus and palliative radiation therapy to the symptomatic left axillary bulky mass. After the diagnosis of T-PLL was made at our institution, therapy was changed to intravenous administration of alemtuzumab (anti-CD52). We discuss the heterogeneity of cutaneous manifestations in T-PLL and reinforce the importance of a comprehensive clinical and laboratory assessment of every patient with MTCLs.

Discussion {#sec3}
==========

The heterogeneity of cutaneous manifestations in T-PLL and the degree of clinical and morphologic overlap with SS and a rare leukemic variant of PTCL, NOS, often necessitates a comprehensive immunophenotypic, cytogenetic, and molecular analysis to render a definitive diagnosis. In this case, the skin eruption was the first sign of T-PLL, with the erythematous lesions suggesting a possibility of cutaneous T-cell lymphoma, such as SS. The initial cutaneous manifestations of SS are variable and include nonspecific dermatitis in 49%, erythroderma in 25.1%, patches and plaques of mycosis fungoides in 10.6%, and atopic dermatitis--like eruptions in 4.9%.[@bib6] Erythroderma presents in 86.3% of all patients with SS at some point of disease.[@bib6] Cutaneous manifestations of T-PLL, which are seen in up to 34% of patients, span a wide spectrum of disease including generalized or local erythema, and erythematous nodules and papules.[@bib4], [@bib5], [@bib7], [@bib8] The largest series describing skin involvement in T-PLL includes 26 patients, 23 of which had involvement at the time of diagnosis, and reports a predilection for facial involvement, including facial swelling, plethora, and diffuse infiltrated erythema.[@bib5]

Despite a spectrum of cutaneous manifestations, lesional histology consistently corroborates a perivascular and periadnexal dermal infiltrate of small to medium sized lymphoid cells without epidermotropism.[@bib2], [@bib7], [@bib9] Corresponding immunophenotype can be helpful for differentiation as well. Although variable, the presence of epidermotropism and the absence of CD7 expression are more characteristic for SS, the opposite of which is frequently true for T-PLL.[@bib1], [@bib2], [@bib6], [@bib7], [@bib8] Our case, with CD7 expression on immunohistochemistry and on flow cytometry, and CD26 negativity, created a confusing picture, which required further study. The demonstration of abnormalities at chromosome 14 on cytogenetic studies of bone marrow, with break points at q11 and q32, were suggestive of T-PLL, as alterations at this region are seen in 76% of T-PLL cases, 63% of which are inv(14)(q11;q32).[@bib8] Chromosomal abnormalities of SS, observed in greater than 40% of cases are gain of 17p11.2-q25.3 and 8q24.1-8q24.3 and loss of 17p13.2-p11.2 and 10p12.1-q26.3; additionally, complex cytogenetic abnormalities such as hyperploidy are less likely seen.[@bib9], [@bib10], [@bib11]

Beyond suggestive cytogenetic evidence, atypical lymphocytosis of 33.9 × 10^9^/L would be unusually high for an initial diagnosis of SS but compatible with diagnosis of T-PLL. Similarly, the lack of eosinophilia and Sézary cells favored T-PLL over SS. Although lymphadenopathy is frequent at initial presentation of SS, lymphadenopathy is generally less extensive and bulky than those with T-PLL. Additionally, hepatomegaly or splenomegaly is rarely observed in patients with SS, and their presence would raise a question regarding the accuracy of the diagnosis and initiate a search for a concurrent tumor. Furthermore, although initially progressive cases of T-PLL have splenomegaly 81% of the time, initially indolent cases only have splenomegaly 11% of the time. We present a patient with diffuse erythema, some gyrate plaques, generalized lymphadenopathy, splenomegaly, and marked T-cell lymphocytosis mimicking SS, who required comprehensive studies to render a definitive diagnosis of T-PLL over SS.

Appendix {#appsec1}
========

Supplemental Fig 1Gyrate erythematous plaques of the upper extremities showed a wood-grain pattern.
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